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1993^ 1 JM H 
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(33)ffi5fe«±?SH 
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(72)^bj^ 
(74)^1 A 


*yy?m 5621 -<-T- T-f > K— 

t7^yi 5621 -«-T- 7-f > K— 
7^>- 7^-^r , )7 l ?i^N 1 



(57) [S«§|] 

m - a s tar Lfc tf - Aififr-fc o r . m 

[*/£] Ki— f 5 (1) ^"bcoflrR 

Ot-A (5, 6, 7, 8) &RJf*»rffi£J$Olf-A 
(15) «$-f 3t*-A»^f^ (10) ;SSJ§ftt£;H 

5 0 rcoi^- (1 o) ttnS^ATjffi (12) bbv4 





am^ffit, E3cMg^»3ttxYz»ztti^-s:-r5 

f|i©Jt£ft-rJ;5fttf-A£r, ^fbhmanm±.m: 
X rb £ 2 ©it £ft-f A 5 i 5 ft t r- 
AlliK-feoT, ±fEpTO-i3V>TSft 

ttiisA^ffii*, (f>*ifPtKiiaYtttWi«i^oi&n 

fci§£\ tfllSYZffitdoV^r«n 1 /n 2 ft5^JtS'>^ 
fL, 

[Mf3j»S3] W*^Xt*»*S2iaB«©t*-Ag 

JgSfrf-lcfc^T, SRslFmtf? U i© 

#ft©ltfj«RmM(J©'>ft< £ t-*(-®B^ft^W» 

Atrial -ifroScltffitWlEf-ASE^^© 

y h„ 

= y b„ 

[f»*«8] »#*5, 6X{4 7(::f2«c©»tffiC^- 



IffTfeot^ JMiSa=yht, r©»tffiC^-s/ 
b t i 5 $ ft 5 Sfc#t fc" - A LT HufB'ff 

h^ft*If5. 6, 7Xi4 8tfa*©^«^=y bT- 

[3SW©P»fti£W] 
[0 0 0 1 ] 

[S3JLh0>fiJJB#»] #3&EB:A;*7ffli:, ift^LT 
S»«fc*fc»1-5W*Bt, i3:M!3l©3»XYZ© 
Z#tr-f5t1-5^»i Sr*i-5 =t 5 ft t"-A»#^ 

[0002] HfcPJM-St, **0JttJ:fS©J;5ft* 
K'feot, J:|Hffifif*©YZffit33tt5f51©HP^ 

t x zffi^*3tt 5 rtLi 9 /h*ftjfS2 olpft fcasflf 1 
©ifc£ft-r£5fttf-A£, ^nbHPA^-tflEJtJ:*) 

/h* fti?2 ©bt^ft-r i 5 ftir-Atae*u 

iifBisiffiir^TMft a^fsl^Hl lti^ i 5 ft tr 

-AS^»T-i-P-f5o 
[0 0 0 3] S fc, *f&Wfi±fB© £ 5 ft t--A»* 

[0 0 0 4] 

[«*©awi ±e© ± 5 ft^s:© tr- j^mmm^ix 

P y^WfFaW&MIRO 2 8 6 3 6 8 ^#}C|E*^^ 
Ti^J^ftA^ffi&UW^ffi^ hP^^;«^tt 
5*— u:/X*^©»*T?iI»T?S>5. r©£ 5ftt'- 

fTftffii^it 5 n p« # b 9 ^^/^-f-.^B fc 

r 5 i 5 ft ^ K u~ t »*-fri3*rttffl $ n 
5o iSffili'tBf-i'JtLS^-f-fcv^Ctt, l-.^©i-5ft^V 
b'u-1f©t--Al±ffiR^©$fffi£*LT^;5„ _h 
IB© J; 5 ft^-f Ku- If «x.ti^- 7=V **rb 

ft, % < T/J^ ^ < L < ttHIJf iJSRB Cixfc JSIt^ ^ y 
b*, **^-<t«f*Ji^^JtLft(j-fLiiftbftv\ r 
©S^©/cJC\ .TO^sKy b^fig-rsS^Xtt^ 

feff ft h ft v\ r © i 9 ft A te, K 

[0 0 0 5] t•-AS^il^?rfflV^5i^^q©^7 1 A^t 
5K*^©teS«^ft^^$tife«ft bftv\ fE 
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to<D\?-j»mmm?-tz. t*-A©»^ sp^it-a©®? 

ffi©i£AXii«'>W-©ffiftic^^T©^ fip*> b7 

^7/^-fvVffiX(i77 7A-ffi©*};:jo^Tft i 

BJfc8Eft!fi< ft£;ftiatfft?>ft^©T% ^©t*-A^ 
i- Bi fc> 5 /■? 7 ^ - * ffltt* SS##BR § ft S - i I- ft 

5„ 

[0006] st, M—^mf^nm-r^mscDiy^ 

£ft5rit;:ft5 0 ^t-Kw- m*I©Z^* 
fi^jfM©f£Bfcf*^ft5fc, ftr-AiS, fcf-A 

WS©*^^bJL5^*©M*T'fo5J;5ft-^fi, 
zffi&tnrzffi^jo^T, #*^ft5^«r^*$tbr 

L£5„ IBflW^-ASj^H^rftbE©*© 

~1jX\±mm±%f£ftmm&MWh*>r->v7T? * 
Sr*f5^, ft!l#©ffiT1*l(^LWi^£&o 0 L 

A^^itx^^oi5^ft^rt^E*1-5« 

W*j0. 0 2xtt (X) ft5, OPD rms iij;!P 

5 ft 6 , «fel?j£ffiPigW A f4 0 . 1 X i. *) fc /h $ < 
ft<Ti4ftfeftV\ ^fflrtlt 
AZ = 2 • W A / (NA) 2 

0. 3 5-C*)9£oA = 0. 8/im©*8-fi, A# < T 
[0 0 0 7] tf-AS^i^-tfS^;*— Ki/— ftf^Jt 

*fc*sv^rr±, Jiisroj; 5ft«*&fts#«fc-r©i±ffl 

[0 0 0 8] 



n 5 i4_h3£ Lfc i 5 fttfe£© fc © KS3 »t S^O&SrAtglC 

#?M-rs r. t s tr-AS^^&u^© ± 5 ft* 
[0 0 0 9] ^mm% i ©#m(4, t--A^*^-© 

«ftftS*B«^lir5%©T*fe9, r©iH4i, WfrfS 

3\ fj|SYZffitd3^-Cttn 1 /n 2 *5^a*'>^fT5 
U «rlHW*W*s«flSX Z ffltfcttS ftW^iufEY 

[0 0 10] _hfSiC*3V^T^ t-Alii^2o© 
IP 7 x 7 A-ffi fc*S It 5 3 ffiF* n 2 / n ± R Xfh 7 

tb, i:tb^^©#*^^ MfBnsJffi© 5 ^©-*©^(- 

[ooil] «Ti-Mf-fmi-3.£5i^ *»fBti5 
^;-A^*^•^joV^Tii3ocDS*&t)ftSft^7s'7° 
©|i^ t> fflv^e.^^, itib^^s' y°itMr £tf ft 

[o o 1 2] mK^tcXoK, a—vy/<^mm^ 

WS286 3 6 8-^tthP-f^A'tt©W*ffl*«fOtr- 

A^ffittHtt*fCttft<T hn^^Vv^&?. 0 r©ffi 
fl h 7 V 7 / ^- ©^ (C jo it 5 3frfTM£ WE-T 5 fc 

*©t©-C&5— _hffS© hn^y^©ttJ7Jffii*7 

j3V>T#*^S^x5t#tz^iRit-f b$tv?.J;5f- 

[0013] *mm\- i. 6 tf-AS^^©w*ffi(-*5 

^T»5&ifJS#rttftv\ IP^^©ffi!«i©^^^ 

ssdtasroz^iRjtten, ^tojiM^7^-^ffl 

[ooi4] tr-A3f^^6>»*$n5tr-A©H 
P S ii5 OiPS* L < , r ©H p x.ti 2 o© 
^^iTffi(ijoV^r#LV^J;5^--r5„ ^©i^©fcfe, 3t 
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ft 3 !> wXWSIMrZ £ £ «s-C# 5c MSJtft 

[0015] #br-A»jtar?-tt:, «^wr*-A'K*ii 

&©«» (l^y#) eWt«t!9 3fa<DJ&R*#^-i-5 
J:5Ki-5i:J:v\ i© J: 5 ft e-ASg&JlPf-HU 3r3 
©im©KfB£ftffi^}to2o©^^4t>T, ±15© 
i 5 ftSS&WSrffiv^ n £ \z «fc 9 ^li;loIIi;g 
jfitsrtms. r ©«/£», #icrf»#frtt©i£ 

[ooi6] *tf-A«^^offi©«f»{ri^«. sfr 

n=l. 4 8 3ffcotH-Aigttn 2 /)i2. 2£ft 

5 i 5 n±mm}*. *s#r#*$<, ^ns^ses 

i^MLT^#ftSii^#^iT^3£^m&£#LT 

[0017] ^last'-iififfi 

1 : 3ft3;g^ftit£»oi5ft«R»©«R®rffi£ 

ftb1\ 1 : 5fc5ffintt0>ft^#iRiJfc&«foJ: 

5fci*«te»Rtt»*ffi*ttotr-AfcW;itlIi : 2ft 
SJHMrftJt£^offiR^©/>ft^s&rB©t*-Ai;:^ 

[0 0 18] *3SHoff2©«fllttt> ifcWBtif-A* 
J^JgT- £ ©ffl Z#*©3Etefc: J; 5 tr- ASETESsR^ 
^tt£ft5t'-A©$B^©Ss#l£Mfr5 0 

[0 0 19] ±fB©J;5ftSv«l-*5^Tf*, ^-T^- 
[0 0 2 0] K if £ t-A»if £ ©ffi 

%&m<n3immmfe-tz> r tti? urn-fa r £ 

[0 0 2 1] *3SfBtJ;5ifcHjg3.^y !>©£?£ LV^ 
tr- ASJgiff* b ¥4 ir- K v— if b *s#a© 
^W^ttftblxSr ££#tS£LTV^o KL 

[0 0 2 2] if^-t—Y if £ f-AMif £ ©B 



mssv^rtftffl-fSrfcjiJ-ctS. -©J^ftifciWi^ 
* - 9 (omtl- 1 5 M K z4fc«©S£ffclc 

m- bft v > i 5 ft a £#ys-r a ^ fc as-e t s. 
[0023] ±iaisai4, tr-Aig^ig^isfrJfiLfc* 
3bh ti-j < art b -r s £ 5 ftfcim 

[0 0 2 4] ±13*^^*5^5 t-AffigftAAiiO* 

©ffi^ffiic^i-see^^^fistftSo £©#g\ t 

r. © A^*T-©Mx.«^ttt?ft 5 J? $ fcttifcte 

[0025] ±.BMMU^=-y H-fcv^Tri, ^V^— 
Kw- f©^H©^MiCii#^JRM^M-r5„ BP*,, 5 

*3 it 5 © £ im ft 5 tt^ftfi* t & 5 o r ©MtffiC©^ 
[0 0 2 6] ^^^03t^tS3V^B:, 

£©®^ ^ f ; ic®J^;ft$i^-CiE?tft^s^T'^4ftv^J; 5 1-1- 

[0 0 2 7] #3SWttfil«ffi£3fe¥ftt££a£1-5 

i^^mt-5»lt«^«ffl^ £ ± 5 ft^/USE 

SEi^bPt-So r©«^, ±IB^SEi4^©*ltS 
3.^5/ MSffj^LfcJ; 5ft&*t2HC^-f h-T?fc5r£Sr 
#m£bTV^?>o 
[0 0 2 8] £tT, *|&W©*lfe^SriaffiSr*flgLrp 

[0 0 2 9] 

[%K«I] Hltt, ^V^-Ki— ifl£, tr-ASjg 

WKWtrofcftt, ^ Kl^-fl £*^-l 0 £©W 
©tt^rp)© (Z^^O©) SgBlttM^LT&S. 

*T-1 0i'*3it5**l ltt^-Y*- K^-if 1©W^J 
7r-fcyh4tft5. 
[0 0 3 0] _h|Bl^— if 1 ft, «X.tfAlGaAs^-ifT*fe 

K«fii©fc » 1 1^- if nmrnni znz m^<Dm^M 

2©^H*$*xrv^5 0 n ©fgttJi 2 2 o©a^&t) 
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icmm 4i7rt?h3 rxi 4 ic 4 <o m^&$. £ KX 

[0 0 3 1] Jl|BffittS2»XYB(Ct5tt5ifffiS:0 ! Bff 

— !?*>6>jfcwsnfcif-Attsws!-eH:*<, -kisses 
2(c*fbT J F : fT*xzffi (Bpt.7f7*i) rt-eMP^ 

}£:}3i7 5MP^t©2 4'9'£>/h£v\ 77 

*U !J-/i'ffiK*S»t5 1 t>©t*WF*7XU«8 
-e*LTV^5 0 ^LT. J:fa©it#Mtf$lT^£ti5tf 
-■AttPJ*— Kw-f 1 ©istSl?r*(i> hp*>sbeu~- 

S„ r ©4 5 ^t'-^4r«x.«7t'¥^SgX(i7t^y > 

A 14 R ?^Wf ffi zn-o tf- a t IE* £ jxfa ff ft <b * v \ * 

roifrf-lOB:, Y»£TOftRtt*li£&o 

5 0 h7y^/^-t/^ IP^YZffi©$JW$l^*fLT 
(4, £©A#ffitt0l;t«lfcSfflW*fc«fo*S«£: nfc 
5 ffi v £»o$;#: fc © W ©¥ 5> fc«# k ft 5 © 
t?, ^n6oflRW»ttz«Ki«i*»ormSlt*53fSo 

LTi4 (1/n) ft33a©«'>;SS38£U -hfflA^ffi 

1 2i4YZffi^c^ov^T^lt^i© c P^©^l©tt;^^rfe1- 

[0 0 3 2] i?2©^9;y:/(i, JifBA^Jffil 2<7)7-r 
y /V® , HP X Z (7 5 5 <b O-C & 

5o r©ffi(;:45^T(4, ±faA73ffll 2fiRft3tt*£ 
fk Rft*¥S(4Sff|B^ltfi©4 ] ^t aSSA^ffiir J; 
5:iit*S^M^\ i©*Silffi©^ift& (apla 
natic point) ir-grfS 4 5 ttSo iti£>© 

^ffi^}4TBH(c4'9^xbti, 
S 0 = { (1 + n) /n} x R 
S x = { (1 + n) /!} x R 
r r X\ S 0 RXI S j tt*Mfe£ t *tlfc£© Z US _hco#^B 
-e*>5„ _hlEA^7ffil 2tt9 *A$tb57X7/Wffi© 
^ft*i4n^^LV\ 

[0 0 3 3] ^3©1«M^T77"I4 h7>^ 
-fWffi t777/VBt tiifil-rS *>©T\ SIS If— A 



9 y X f-ZUffiKfe (7 5 R A £fr42> t 

Z7j^ofie(-|HB$ti5„ ^©ffil 3(4 br?>-^^- 

©ffiK*srt-5«fflf*B:lK*Uv\ 777MC 

*5v^Ti4SRtU73ffii 3(4, ^©ft*©^^^ffrtai^- 

if 7 y -fey h4©^L>©iifjfaffi 1 2(c4*9JfM$ti5J# 
5 J: 5 ft, ii4^H6£WU fct:« 
t^©^f&*(4R&l(r#LV\ 

[0 0 3 4] r©4 5(-, t*-AI«fl 0(c4<9^i 
f&*©W©^(4»n 2 (C#Ll\ *><L-C, r©^, IP 
7X7^ffifc©W*t*5V^^bS*5 

B&S7^ffifcJ:9lfc^£fclg3£ft3£fcK:ft5. r© 

f - A«^iti^ n , ft 5 i^sae $ 

fi. J.o. a^»^©«-»©Sifr«Sn 2 r'fc5t-t-5 
t . h7 y^^-f-/Vffi^So(75^l*^>}4 n/nji 

tf-Afi^ie^j|4#Ej (n 2 /n 1 ) 2 fcft5 c _hlSA 
73ffi©^it^i-HtT(4, 
S 0 = { ( ni +n 2 ) /n 2 } x R 
S x = { ( ni +n 2 ) /n,) x R 

[0 0 3 5] OTBA^ffiK4 9^£;ft5 2o©jtfg>}4 

2o©#^-o©tll--gi)5Ki-5 4 5 Fp^ ^ 

ori^ Siiifuf2W^ffi©^^-ffiWJltt«t4i9 

[0036] B13Chn>f ^A^Rtt, Sttffi±lC*5 

y-- Fy^ (top-to-top) SEK(4*^tttffi$ti5 
ffi©«rS5l-Mt-C, 

v©es-e&5o 

[0037] v-j^wm* 1 0 ^fcjscit^ns if- a 
©ripftW^r^ tr-Aijsffiffi $ ixs m%yy- 

T^-54 5l--TS©^M*Li/\ r©B^©fc*. _hE 

jit^-i 0 ©=tf#ti43 y^-^L^vx^iagLTfe 4 

V\ L^Lft^t, *^H/Kc4tL(4ffi©"5Itgtt^fe5c 
BP t, , m R tf- A»gsn^ 1 0 m a y y - h «||g Sr»^ 
5itprtTfeS„ ^©IMofc^ ffrta h n-T if /vim 
77ffi t !4ifl R ft ©ff M©ffi«© *©3f ^ 
j*o*Kffiasfia**T,S. ^©^ffitty^y/vffiSW 

[0 0 3 8] 7t^tB®ia#:ffi©^©/tatSBt*3V^T 
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0. 13T?*)?, h 7 y*/*— fvVffi©S§3-fijft 0 . 4 

3tm^«bT», P5ffi{c^VN-c*&0. 2 0ft3tttfji?P 
mzmm-tZ £ t 5 0 mfBtti^ffi 1 3 fctftfft^ 

ate «t <9 ^ssftsflw^js^&wfci-;: t &#iEi- 

[0039] 7f7;>Bi hy^^—f-^mti^ii 
sfwhmIpI^io 1 &o^3 0° -efcsipft 

*v k f-f 8 if- a f±, tr- i,mm^ # ±» Lfc 

iPt (NA) ©fitO. 13StfO. 4 0Ci^. 3i£ 

[0 0 4 0] tLJifat--A^#^^#*£*1-5 

it tf- A CD * fc:}3 tt S $£«© 4 0 %t^# lv 
6 5» :;t\ r©m©$fti^R*^©pgib:fr;fclfg 
ntctsaMESUtcfc^Lvv, Sot, ^t-Ku- if 

k i 15 is^btw^tt© e o k*£ 
t? Tt^sair^ijffi ptib t ft a ± 5 ftff^** J^srt 

1:^5, FWHMMP^irit, f^rottftro^tftS 

[0 0 4 1] H 1 fcij<**\fc 5 fc, r©t"-AWifl 

ttfc^S J: 5 fc*jfrt-5 DStfLftfl 
xJ4*l. 2mmT\ ^ ©»4»v ^ 9 */££ti^<, 
ffjfBA^ffi 1 2 LTS4, ftsf^&tt 1 5 ~ 3 0 ix m 

ffi£#U r©ffi«7 Om^ftS-^V'V^AfFflfiit (Ma 
rechal criterion) J;H^iDh$V\ 7 ml ft 5*1 

wr, n ©aep^(i/h^ftEg«iEii^jpx.5 ^ i ia 
9 xzffixo^Yzffifc&^Titfiffi h n^r y/umzm 

[0 0 4 2] ^©tr-A»|JJPf^l OI4^f5^flT?*o 

Tti<, tuEA^ffii 2&xftut>wi 3\mmKi.*) 
Xte*-^ hie x v # 5 r t ^-e 1 5» r CD if- Ail 

5„ rcoi SftXgfc&VnTB:, #9*ftflM«!) (pref 
orm) i^H*&U ro«^*«©«r«RtWI«fcH:* 



o§U£ffLo(t3r A^ffi&tftti^ffiWjfril 
©J&Bt*s«-*ft-^$^5 0 ftv^T% ;i©J;5ftfiAZ#S4 

❖ssrifttj s^tttf. ^Brftsmxefe^t^-fK*^- 

[0 0 4 3] XV *#?V/l>M* s 7-/l> (PMMA) ft 5 

f4fe*t)*aSf^M^ft^tV^5^^bTV^5o 
[0 044] - © t r- A^Jjf^-li, L < 

5ftHfe©— M^@2(c^$n-CV^5 0 r©»^-, fdx. 

tf3oox3o 0 n mtezMc^mmm&m^f^ k 

U-iflfi, M^-fil x 1 x lmm 3 ft5Tt-)£©7 , Dy 
^ 1 5©-«ffili@^$tL5„ lf-AS^^l 
0t±S1^7'n^^ 1 5©Xffil 7XiC N SfS*^-©Hft 
b-yXi 2As^V^-— Ki- — if 1 ©a^r-fey h 4 _h 

^ 1 5©fflffil 6XtK#^M*t«©«®l 8lc@S§ti, 

m^m) \cx.")M.mt-H'6„ kit, ?v 

*fb-C, ^^ffic+5^n>-ft5IEfii:VN5#^«3ff 
LT&ei-^iti-ftSo S*iLT, XfB7r-feyh 

-A«»*W6.8tS fcr-At^gfaft^iR^ii 
«;£Lftv\ Mic, B*7r*y h4 tif-AS^*^- 
t^Sv4^@^^H5©T\ ^©TffMft^^iRM^Ji 

I©A7^-^0»aott)Mt5rt^V\ 
[0 0 4 5] ^^-Klz-U'liA!?^^ 
* IC)R$ S tl. r ©^ 9 y ^~© ^»^-r ^- K If 
© irfij 7rt?H:it5 «S5i±»lt ^Sii S * 5 & Sr 
WUTV>5„ iS^P©S*i'*3V^Ti4, tr-A^Ht^te 
±ia/^^^^©«t^X.iiXta^7)^ 1 . 5 mmS 

«^.MT2. 5mmfS«©£Eit^&S7)^, ^t-Kl' 
-if i f - A»^^ t © M ©ffilitt» 4 m m t ft 5 0 

^mwicxtui, m 3 ± 5 k, tf-As^^i 

f4 0|±7*a7!)'l 5!PB**n5i:#K:*=i^ffi^ 
K4 1 &tJ5#^ffi©^-r^— K^K«$n5£#:Sr 
^LTV^5„ XfB/M^v 5 ^^©fiiJffi(i^4 2-C 

^S^, ^K/^^^©Xffi©»tf£3®£*3iU4 
^F-S-4 3T*^$*lTV^5 0 4fc, tt4 4~4 77/^t 
h © iiXIB© ^— F if *h?4*— m 



[0 0 4 6] &T?<D'<7*—9\i, ±fttf'&f8$m-PM 

y-r K V-if * ?©gggt z x = 8 0 v m 

A^ffi©(W : 

XZlT*Oft$C l3[ =-3 1. 2 5mm- 1 
YZlt'©WC ly =0 
ff£D= 1 . 1 6mm 
ffi7^B©SW : 

XZBWl$C 2 x =-0. 8 6 5mm -1 
YZlWWC 2iy =-0. 7 3 4mm" 1 

^R*^{U4«T©ft«^Si&&£tiSo 
fF^^T^AZ 1 =2/ i m 
flF&J?;*£fl5AD = 2 5 um 
ftmm$T^fcAn = 0. 0 1 
t¥**£fF tl : 
XZffiF*ra4 3 /tm 
YZSrtt*!i>2 5 Mm 

Xtt©0 9 }44>&< tt5 Oinrad 

Ytt©lHl9-e©fF^«t : 

NA exit =0. 2 0©*£\ 4>&< t&5 Omrad 
NA exlt = 0 . 13 ©#g\ < 1 1 1 5mrad 
NA exlt = 0.10 ©4§£\ 4>&< t t 5mrad 
[ 0 0 4 7 ] 4 S If- AlEJBJlR-©* 2 ©*££ 

ro3afiWfc:*s^-CH:, YZB}c*5ttS®rB^Sl4©4 5 

MoT*!), S FH6 4^/7^WV7^ U/W (Di 
acryl) ftS^*ffi-©S bfrhftfitZtlXtS "3 , TIE 
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